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AlI00 


CHANNEL 
REPOWER CARD 
Allo! NOTE [1] 






PROCESSOR CARD SINGLE CARD PROCESSORS(ALL MODELS 3),4959, 4965,AND 4955 IF EXPANDING TO 4965 
| es 4955 (ALL MODELS EXCEPT IF EXPANDING TO 4965 ) 


4973 CABLES, 4974 CABLES 
4979 CABLES, TELETYPEWRITER 
INTERFACE CABLE, 
COMMUNICATIONS 

DEVICE CABLES 

SEE CHART-AIIOI 


INTERFACE CABLES 


(EITHER / OR) 4959 OR 4965 I/O 

EXPANSION UNIT 
AlIOl NOTE 

4982 CABLES 

4964 CABLE 

4964 DISKETTE UNIT 

4982 SENSOR I/O UNIT 
4962 CABLES 


4962 DISK STORAGE UNIT 


TYPICAL RACK CABLING 
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0984023 
0984024 
0984025 
0984026 
0984027 
0984028 
0984029 
0984030 
0984031 
0984032 
0984033 
0984034 
0984035 
1632206 
1632207 
1632208 


1632209 
1632210 


[6322 


1632919 


1632924 
1633096 


1634981 
1727744 
4411751 
41266 








667 


706 
707 


6844552 
8326751 





6031258 
6839455 


! 


6839455 
6845570 


1632206 


2577672 
1833108 


CABLE IDENTIFICATION CHART 













FEAT. 
DESCRIPTION B7C 
S700 | 30 (9,1I)FT-4973 EXTENDED CABLE | 5630 
40 (12.2) 
50 (15,2) 
60(18,3) 
70 (21,3) 
80 (24,4) 
90 (27,4) 
100 (30,5) 
110 (33,5) 
120 (36,6) 
130 (396) 
140 (42,7) 
5700 | 150 (45,7) FT-4973 EXTENDED CABLE | 5630 
| 2060 | BSC V35/H.S. DDN CABLE _ 2075 
S721 | 20(61)-4974 BASIC ATT. CABLE 5620 
2057 | EIA DATA SET CABLE 
2055 | TTY20(6,1) FT CABLE __ 7850 
2058 | BSC/HIGH SPEED CABLE 
2056 | ASYNCHRONOUS, LOCAL 1310 
COMMUNICATIONS, CABLE 1610 
2092 
96 
JAPANESE EIA DATA SET CABLE 2057 
2064] TTY TO EIA DIR.CONN (MALE) 7850 
COMMUNICATIONS CROSS-OVER CABLE 2091 
2093 
| 2095 
5701 | 20(6,1)- 4973 BASIC ATT. CABLE 5630 
U.K.MODEM ADAPTER CABLE __ 2057 
2065 | TTY TO EIA DIR. CONN (FEMALE) 7850 
20 (6,1) FT —- 4979 BASIC CABLE 3585 
5740 | 30(09,FT — 4979 EXTENDED CABLE 3585 
40 (2,2) FT 
50 (1S,2)FT 
60 (18, 3) FT 
70 (21,3) FT 
80 (24,4)FT 
90(27,4)FT 
100 (30,5) FT 
11Q (33,5) FT 
120 (36,6) FT 
130 (39,6)FT 
14O (42,7) FT 
5740] 150 (45,7) FT -4979 EXTENDED CABLE 3585 
30 (9,1) FT—4974 EXTENDED CABLE 5620 
4O (12,2) FT 
50 (15,2) FT 
60 (18,3) FT 
70 (21,3) FT 
80 (24,4) FT 
90 (27,4) FT 
100(30,5)FT 
110(33,5) FT 
120(36,6)FT 
130(39,6)FT 
140(42,7) FT 
| 150.(45,7) FT-4974 EXTENDED CABLE 5620 
5770 ee 1310 
| 5760 | 10(3,05)FTt 5250 IDS ATTACHMENT CABLE 
[| 2061 | 20(6,1)FT PC 20 MA I-LOOP CABLE 2096 


20(6,1)FT TELEPHONE COMM CBL/VCA 
50(15,2)FT 3101 CABLE CURRENT LOOP 


S0(1S,2)FT 3101 CABLE CURRENT LOOP 
20(6,1)FT TELEPHONE COMM CBL /DAA 
V.35 H.S. DONCABLE—~ 





2060 


32.8(10.0)FT X.21 CABLE 
TWINAX 1400 
COAX (INDOOR) 1400 
COAX (OUTDOOR) 1400 


2075 
2080 
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DESCRIPTION 


4973 PRINTER ATTACHMENT 


4973 PRINTER ATTACHMENT 

BSC SINGLE LINE CONTROL (H.S.) 

4974 PRINTER ATTACHMENT 

MULTI-FUNCTION ATTACHMENT 

ASYNCHRONOUS COMMUNICATIONS SINGLE LINE CONTROL 
BSC SINGLE LINE CONTROL 

SDLC SINGLE LINE CONTROL 

ASYNCHRONOUS COMMUNICATLONS—4 LINE ADAPTER 
BSC-4 LINE ADAPTER 


PROGRAMMABLE COMMUNICATIONS—4 LINE ADAPTER 
TTY ATTACHMENT 

BSC SINGLE LINE CONTROL (HS) 
MULTI-FUNCTION ATTACHMENT 


ASYNCHRONOUS COMMUNICATIONS SINGLE LINE CONTROL 
ASYNCHRONOUS COMMUNICATIONS —4 LINE ADAPTER 


PROGRAMMABLE COMMUNICATIONS — 4 LINE ADAPTER 
EIA DATA SET CABLE 


TTY ATTACHMENT 
ASYNCHRONOUS COMMUNICATIONS —8 LINE CONTROL 


BSC -- 8 LINE CONTROL 
PROGRAMMABLE COMMUNICATIONS -8 LINE CONTROL 


4973 —PRINTER ATTACHMENT 
EIA DATA SET CABLE 

TTY ATTACHMENT 

4976 VIDEO ATTACHMENT 
4979 VIDEO ATTACHMENT 


4979 VIDEO ATTACHMENT 
4974 PRINTER ATTACHMENT 


497% PRINTER ATTACHMENT 


MULTI-FUNCTION ATTACHMENT 

IDS ATTACHMENT FEATURE 
PROGRAMMABLE COMMUNICATIONS—4 LI 
TELIEPHONE COMMUNICATION FEATURE 
TTY ATTACHMENT 

FPMLC 4% LINE ADAPTER 

TTY ADAPTER (4987) 

TTY ADAPTER (4987) 

TELEPHONE COMMUNICATIONS FTR 


BSC SINGLE LINE CONTROL (HS) 
SYN: COMM CTRLR (HS) 

SYN COMM CTRLR (HS) 

LOCAL COMM CONTROLLER 
LOCAL COMM CONTROLLER 
LOCAL COMM CONTROLLER 


ADAPTER 


USAGE-OPTIONAL ON 4955 A-E: REQUIRED ON ALL 


e 
° 


OTHER PROCESSORS, 4959, 4965 AND 4955 IF GOING TO 4965 


2 “ASYNCHRONOUS COMMUNICATIONS” ALSO KNOWN AS "START /STOP” 


[1] CHANNEL REPOWER CARD (D/C 1565) 


NOTES 


13] THIS TOOL PRESENT ONLY WITH FEATURE CODES 2092 & 2094.THIS P/N-4413770 (QTY 16)SHOULD BE 


JUMPERED FROM PINS 4 THRU 5,6 THRU 20 ON SPECIFIED CABLE FOR INITIAL INSTALLATLON CHECK-OUT 


_ 14] “AY SLOT OF 4959 MAY CONTAIN D/C’ 7900 ATTACHMENT CARD 


S| THIS TOOL REQUIRED FOR FEATURE CODE 1310 MULTI-FUNCTION ATTACHMENT WHEN USED WITH 


CABLE D/C 2057 







DRAWING TITLE 
1/0 CABLE CHART 


EC HISTORY 


COPYRIGHT IBM CORP 1976 


¢-—-O— 





PARTNO 4745798 


[DL LL IBM cone 





16 MAR 82 | 997238 


<—--o-— 


esi cial oee eRe 


Pismop prype seen teow 


CONn—>b 





Frc 7850! caste F/C 2064 


ADAPTER 
TTY 








TERMINAL 


i;CABLE F/C 2065 | EIA EXTERNAL 3101 
P/N 5640736 TERMINAL 


PROGRAMMABLE COMMUNICATIONS SUBSYSTEM TYPE 4987 


3101 
ASYNC 

DIRECT | DIRECT CONNECT EIA EXTERNAL 3101 
CONNECT] P/N 4411827 P/N 5640736 TERMINAL 
F/C 4709 

SYNC 

DIRECT | DIRECT CONNECT EIA EXTERNAL 3101 
CONNECT] P/N 4411827 P/N 5640736 TERMINAL 
F/C 4710 


NOTE = 


ALSO SEE GENERAL INFORMATION 
ON Al202 

















EIA 
HALF 
| DUPLEX. 
F/C 4700 










HALF DUPLEX 
CABLE 


P/N ¥4!1825 


EIA 
EXTERNAL 
1 P/N 
56407 36 
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ASYNCHRONOUS COMMUN 


Ww a ee 


F/C 1610 | ACCA DIRECT 


CONNECT F/C 2056 


iN 


EIA EXTERNAL 
P/N 5640736 


ICATIONS FAC 1610, AND 
ASYNCHRONOUS COMMUNICATIONS (MULTI-LINE) F/C 2091/2092 





EIA DATA SET F/C 2057 
OR 
F/C 1610 | EIA (JAPAN) F/C 2944 














F/C 2092/EIACUK) F/C 2724 


FPMLC 
F/C 2096 
EIA (UK) F/C 2724 













EIA EXTERNAL 
P/N 5640736 |TERMINA 











3101 
TERMINAL 


EIA EXTERNAL 


P/N 5640736 |TERMINAL 


CLASSIFICATION 





Al200 









a 


OON—p 


eit. 


—ON—?P. 








F/C_ 2066 


TTY P/N 6839455 
ADAPTER 


F/C 7850 


3101 
TERMINAL 





CONNECTION WITH 310! SUPPLYING 
ALL CURRENT 


ee a RES - 3101 
ADAPTER | 2° 


F/C 7850 


TERMINAL 


1 SS 
agz ——— 24 __ js 


CONNECTIONS WITH TTY ADAPTER 
F/C 7850 SUPPLYING ALL CURRENT. 
CABLE NOT SUPPLIED 


— | 
oC) ee TSH 
TTY Ao2. ————_ 15 


A03 oe 18 
AOl 






3101 
TERMINAL 


ADAPTER 
F/C 7850 





CONNECTIONS WITH EACH END 
SUPPLYING ITS TSM LOOP CURRENT. 


CABLE NOT SUPPLIED 


NOTE: 
ALSO SEE GENERAL INFORMATION ON Al202 
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FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS 








3101 
TERMINAL 





FPMLC 
F/C 2096 









CONNECTION WITH 3101 SUPPLYING 
ALL CURRENT 


806 ————— SCS 
——_—_ 


SS 
= 15 TERMINAL 






FPMLC 
F/C 2096 






CONNECTION WITH FPMLC ADAPTER 
F/C 2096 SUPPLYING ALL CURRENT. 
CABLE NOT SUPPLIED 






A0t6 ———__—______— 17 
A0S) >— TSM 1S 
805 ———_____—_—__ | 

FPMLC 05 TSM 8 3101 






TERMINAL 





F/C 2096 





CONNECTIONS WITH EACH END 
SUPPLYING ITS TSM LOOP CURRENT. 
CABLE NOT SUPPLIED 


ES | ENE RR eis 











Al20l 





F/C &704% TERMINAL 





CONNECTIONS WITH 310! 
ALL CURRENT. 

PCS DOES NOT HAVE A CURRENT 
SUPPLYING CONFIGURATION 


SUPPLYING 


I9SEP79 |375342A] 3101 TOSERIES § CURRENT LOOP INTERFACE 


24NOveI| 466795 | wach sees SS 


PARTNO 6840610 






—-ON—pb> 


". GENERAL INFORMATION | 
-” SERIES.1 TO 3101 TERMINAL INTERCONNECT - 


IF CARRIER DETECT IS UP TO THE 3101 ALL THE TIME (S/1 ATTACHMENT 
JUMPERED FOR PERMANENT ATS], THEN THE 3/01: HAS FO HAVE ‘RTS’ 
‘SWITCH ON TO BE ABLE TO SEND DATA. (EIA OPERATION.) | . 


WHEN THE 3101 ‘CRTS" SWITCH ON, RTS IS BROUGHT UP WHEN FIRST KEY 
1S DEPRESSED AND KEEPS IT UP UNTIL, EOT/ETX (DEPENDS ONTHE3 
SWITCH SETTING) ISSENTI(EIAOP), a 


WITH CURRENT LOOP OPERATION, THE ONLY SWITCH ON THE 310! WHICH © 


AFFECTS THE OPERATION OF THE XMITF/REC DATA IS THE ‘FDX* SWITCH: | 


WHEN THIS 1S ON, fT REQUIRES THE S/1 ATTACHMENT TO ECHO THE DATA. . 


1F OPERATING THE 3/0! IN ‘FOX’ MODE (ECHOPLEX)-WITH FPMLC ATTACH. 
RTS SHOULD BE JUMPERED ACTIVE ON THE FOUR LINE CARD SO AS TO 
PROVIDE CARRIER DETECT TO THE 3101 THIS ALLOWS THE ECHOED | 
DATA TO BE RECEIVED BY THE 3IOI{E3A OPERATION), — sit 


_ IF OPERATING THE 310! IN “FOX’ MODE (ECHOPLEX) WITH THE PCS DIRECT 
CONNECT, THE SERIES/1 PROGRAM OR PCS FUNCTION STRING HAS TO | 
ENSURE THAT CARRIER DETECT IS ACTIVE TO THE 3101 (EIA OPERATION). 


THE TTY ATTACHMENT ALWAYS ECHOES THE DATA AND XMITS 2 STOP BITS. 


_ WHEN USING THE TTY ATTACHMENT IN CURRENT LOOP MODE, THE TTY. 
_ GARD SHOULD BE JUMPERED FOR ISOLATED CURRENT LOOP TO ALLOW | 
THE 3/0! TOSUPPLY THE CURRENT. . @ age fd 


SINGLE LINE AND MULTILINE ACCA CANNOT ECHO THE DATA SO SHOULD 
OPERATE WITH THE 3101 ‘HDX’ SWITCH ON AND PRTS’ SWITCH ON, AND THE 
“SERIES 1 ADAPTER JUMPERED FOR RTS ALWAYS ON. | . | 


WHEN USING THE SINGLE LINE AND MULTILINE ACCA, THE SERIES 1 DATA 
-HAS TO BE THE MIRAOR IMAGE OF THE ASC 11 CHARACTERS USED BY THE 
3101 (1.€., AN ASC It ETX=03, IN SERIES/1 IT 1S = CO WITH EVEN OR NO. 
PARITY; OR C1 ODD PARITY). | 


ACCA SINGLE STOP BIT RPO 002236 SAME AS F/C 1610 EXCEPT FOR STOP 
BIT SWITCH SETTING ON THE 3101 | = 
‘6 
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~Al202 


MULTI-FUNCTION ATTACHMENT F/C 1310 


F/C 1310 a ae ; 
MULTI- [ACCA DIRECT CONN EIA EXTERNAL| 3101 


FUNCTION | F/C 2056 | P/N 5640736 =| TERMINAL 
- ATTACH a : 





EIA DATA SET F/C 2057 
OR 














F/C 1310 
MULTI- [FF 


. FUNCTION 
| ATTACH | 


EIA EXTERNAL 3i0i 
P/N 5640736 | TERMINAL 







F/C 1310 
-MULTI- | LOCAL ATTACH F/C 5770 3101 


FUNCTION| EIA CRS 422A) TERMINAL 
ATTACH 
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PIN ASSIGNMENTS 
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+5V---003-~J03--P03--U0 


$1 2V=-S1 loeocncesencase 
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POLL CAPTURE , INTERRUPT ID PRESENTATION 
. 
® SYSTEM RESET _ a) {4 zl OO 
| b—->susec—— £2! ! | 
<> ADDRESS BUS C2 a eel Lee Eee se ! 
| ee Uy 
i i i 3 : : { 
<> _ DATA BUS us) a ee I ee | A a 
g { . i 
| ' 
i 
> ADORESS GATE _) = \ F rc 
! 
@ ADDRESS GATE RETURN (1) o { i 
y { 
4 CONDITION CODE IN @) 1 ' ened ee ea TRL 
oo a 2 oe 
I 1 i aa oa | 
® DATA STROBE w 
‘ < 20 4 SEC | ' ee 
@ REQUEST IN BUS (a) i 
t 1 \ 
t i 
a " 2200NSEC Le i iti 
> POLL. Ww aeons : | «9; Si ! { 
a , ' 
' ! i 
{ —n { 
@ POLL RETURN ap) «10 1 
<20uSEC—e41 + ! { 
_ P_ SERVICE GaTE w i 1 
: i ee 
4 SERVICE GATE RETURN wn to or 
}~+———— < 20 usec ——oJ 


THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMPLICITY. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REQUIRED BY THE CHANNEL 


NOTES: , 


* 
* 


* 
¥ 


I 
2 


3 
& 


SYSTEM RESET MUST DISABLE SELECTION, BLOCK POLL PROPAGATION AND CLEAR ANY STATUS, STATES, REQUESTS, REGISTERS AND INTERFACE CONTROL LOGIC 
BIT 16 ON, ADDRESS BUS CONTAINS THE COMMAND CODE (0-7) AND THE DEVICE ADDRESS (8-15) 


ADDRESS BUS BIT 16 ON, EXAMINE 8-I5 FOR DEVISE ADDRESS, LOGICAL COMPARE CONSTITUTES INITIAL SELECTION 


INITIAL SELECTION-ADDRESS GATE SIGNALS A DEVICE THAT IT CAN RESPOND TO INITIAL SELECTION AND CEGIN EXECUTION OF THE COMMAND SPECIFIED BY 
BITS. 0-7 OF THE ADDRESS BUS 


ADDRESS GATE RETURN-SIGNALS THE RECEPTION OF ADDRESS GATE- EXAMINE ADDRESS BUS BITS 0-7 FOR COMMAND ACCEPTANCE AND ACTIVATION OF 
CONDITION CODE IN BUS : 


DATA STROBE IS RAISED FOR A DURATION OF 200 NSEC AND FALLS BEFORE THE FALL OF ADDRESS GATE SET DATA BUS INTO HOLDING REG, IF INITIAL SELECTION 
AND OUTBOUND TRANSFER !S OCCURING (BIT | OF ADDRESS BUS ON) 


REQUEST IN BUS BIT I6 OFF EQUALS INTERRUPT REQUEST ONE OF BITS 0-15 ON IS DETERMINED BY AN INTERRUPTING CONDITION IN THE DEVICE AND EQUALS 
THE LEVEL OF A PREVIOUS PREPARE COMMAND WITH “I” BIT ON 


REQUEST IN BUS MUST STAY ACTIVE UNTIL IT IS SERVICED (POLL CAPTURE OCCURS RECEIVES AHALT I/0, DEVICE RESET, SYSTEM RESET, OR POWER ON RESET 

POLL IDENTIFIER BUS (5 BITS) IS RAISED AT LEAST 200 NSEC BEFORE POLL BIT O OFF IS FOR INTERRUPT IDENTIFICATION 

IF THE DEVICE DOES NOT CAPTURE THE POLL IT HUST PROPAGATE POLL TO THE NEXT DEVICE 

POLL RETURN IS RAISED IF THE POLL IDENTIFIER MATCHES THE LOGICAL REQUEST BEING MADE ON THE REQUEST IN BUS, POLL RETURN RESETS THE REQUEST IN BUS 
SERVICE GATE AFTER POLL CAPTURE INDICATES BEGIN TRANSFER TO THE DEVICE 

SERVICE GATE RETURN SIGNALS THE DEVICES RECOGNITION OF SERVICE GATE 

MUST BE ACTIVE BY THE RISE OF SERVICE GATE RETURN 

DATA BUS BITS 0-7 ARE THE INTERRUPT STATUS BYTE (ISB), BITS 0-15 ARE THE DEVICE ADDRESS 


ALL BUS BITS MUST BE SUITABLE PP*9R TO ACTIVATING OF ANY TAG LINE 


_TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINES GOING INACTIVE 


ADDRESS (HEX) 


0006 


0024 


| AS3IO * 
; r : 


ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS 
SEEN AT THE OUTPUT CF THE CKANNEL. ALL INBOUND TAG 
AND BUS RELATIONSHIPS ARE AS SEEN AT THE 

OUTPUT OF THE DEVICE. ALL TIMES INDICATED ARE 

AS SEEN AT THE CHANNEL OUTPUT, 


SCOPE LOOP- DPC WRITE 
C PREPARE DEVICE TO LEVEL 0, 1-B8IT ON) 


DATA (HEX ) 


680C 
0024 
6802 


0000 


60XX 


1/0 COMMAND 

ADDRESS OF IDCB 

* UNCONDITIONAL BRANCH 
*TO ADDRESS 0000 sist’ 


IDCB PREPARE 'X X'~ PUT DESIRED DEVICE 
ADDRESS HERE 


| 000!  —_—s|_s~PREPARE CATA, LEVEL O, I BIT ENABLED 
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ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS 
SEEN AT THE OUTPUT OF THE CHANNEL. ALL INBOUND 
TAG AND BUS RELATIONSHIPS ARE AS SEEN AT THE 
OUTPUT OF THE I/O DEVICE. ALL TIMES INDICATED 
ARE AS SEEN AT THE CHANNEL OUTEUT 


¢ REQUEST IN BUS (18) 





> POLL IDENTIFIER (5S) 
> POLL a) 


@ POLL RETURN q) 





} SERVICE GATE (1) 





¢ SERVICE GATE RETURN (1) 


 OUTPUT/INPUT INDICATOR (1) 





< WORD/BYTE INDICATOR (1) 


= 


> CS. STATUS BUS (4 





~~} be— <6 MSEC TIMEOUT 1———— <100 u SEC ———_e}] }~———_——— <100uSec ———eq 


THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMPLICITY. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REQUIRED BY THE CHANNEL 


NOTE : 
1 FOR NOTES SEE PAGE A$32I 
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NOTES : 
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* 2 
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xy 
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NOTE: 


DATA BUS CONTAINS THE DEVICE CONTROL BLOCK (DCB) ADDRESS DURING A START COMMAND 
REQUEST IN BUS BIT i6 ON EQUALS CYCLE STEAL REQUEST 
POLL IDENTIFIER BITS 9 GN. 3 ON AND 4 ON EQUAL POLL FOR CYCLE STEAL 


POLL IS CAPTURED BY THE FIRST DEVICE TO SEE IT WITH A REQUEST IN RAISED, 
OTHERWISE POLL IS PROPAGATED TO THE NEXT DEVICE IN LINE 


SERVICE GATE AFTER POLL CAPTURE INDICATES BEGIN DATA TRANSFER TO THE DEVICE 


ADDRESS BUS BIT I6 OFF AT PROCESSOR PRIOR TO SERVICE GATE ACTIVE INDICATES © 
CYCLE STEAL TO OR FROM STORAGE TO THE 1/0 DEVICE ADDRESS BUS BITS O-I5 
CONTAIN THE STORAGE ADDRESS FOR CYCLE STEAL 


SERVICE GATE RETURN SIGNALS A SERVICE GATE CAPTURE BY THE DEVICE AND ACTIVATION 
OF ADDRESS BUG (ON A CYCLE STEAL SEQUENCE), DATA BUS, CONDITION CODE IN BUS 
AND OTHERS TAGS AS REQUIRED BY THE PARTICULAR CYCLE STEAL OR INTERRUPT 


SERVICE SEQUENCE 


CONDITION CODE IN BITS O-%3 RAISED DURING CYCLE STEAL DATA TRANSFERS ARE 
LOGICALLY EQUAL TO THE CYCLE STEAL ADDRESS KEY OURING CYCLE STEAL TRANSFERS 
FOR FETCHING THE DCB AND REPORTING RESIDUAL STATUS, A VALUE OF LOGICAL ZERO 
IS USED FOR THE ADDRESS KEY. DURING DATA TRANSFER, ADDRESS TRANSFER KEY 
EQUALS CONTROL WORD BITS 5-7 WHICH WERE SET IN THE DCB 


CYCLE INPUT INDICATOR OFF INDICATES AN OUTPUT FROM STORAGE, CYCLE INPUT 
INDICATOR ON INDICATES AN INPUT TO STORAGE 


CYCLE BYTE INDICATOR ON INDICATES A BYTE TRANSFER, CYCLE BYTE INDICATOR OFF 
INDICATES A WORD TRANSFER 


STATUS BUS — ANY BIT 0-3 SIGNALS THE DEVICE THAT A CHANNEL ERROR HAS BEEN 
DETECTED IF ACTIVATED DURING CYCLE STEAL SERVICING THE DEVICE WILL RETAIN 
THIS INFORMATION FOR PRESENTATION IN THE ISB AT INTERRUPTION TIME THE 
DEVICE WILL TERMINATE ANY OTHER CYCLE STEAL OPERATIONS AND PRESENT AN 


END INTERRUPT 


ALL BUS BITS MUST BE STABLE PRIOR TO ACTIVATING OF ANY TAG LINE. 
TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINES GOING INACTIVE 


eG See : AS 321 


SCOPE LOOP-READ CYCLE STEAL STATUS 
(CYCLE STEAL DEVICES ONLY) 
ADDRESS (HEX) DATA CHEX) 
0000 680C 


| 0002. ~—Ss[-~—sioo24 —s|:sADDRESS OF IDCB 
0004 * UNCONDITIONAL BRANCH 
0006 0304 *TO ADDRESS 030% ' 
| = oo24 =| = 6 OXX ~—s |: XIDCB- PREPARE ‘XX'= DESIRED DEVICE ADDRESS 
0026 |} 0001 | PREPARE DATA, LEVEL 0, I BIT ENABLED 
a ae ee ee PUT DDB POINTER (0300) IN PROPER ADDRESS. 
| oz2zF Tl ADDRESS (HEX) CALCULATION = 0030 +2 


(DEVICE ADDRESS). IT IS ONLY NECESSARY 
TO STORE INTO THE ONE CALCULATED 
ADDRESS 





1/0 COMMAND 















a Le 
[—oa00 | 0900 | stant instRucTion pornveR 
 e 
[sow | ee0c | i/0 command ——SSCSC—~—~—SCSCSCS 
[0306 | 0300 | aooress of oes SSCSC~—S~SCS 
[e308] ero cevetemy SCS 


030C | =030E DCB ADDRESS 
a ee eee BYTE COUNT — 'X'SEE DEVICE TDM FOR BYTE COUNT 


| oste =i] ss CYCLE STEAL STATUS IS PUT HERE AT END 
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> HALT OR MCHK a) 
4 ADDRESS BUS (17) 
<> DATA BUS (18) 

> ADDRESS GATE wD 


| 
1 i! / 
@ADORESS GATE RETURN (1) PC a. | 
Sr a a a es ! ! 
CONDITION CODE_IN (3) | t 
oo BL | | 
> DATA STROBE 1) ! | 
| 


REQUEST IN BUS aa) 


> POLL IDENTIFIER (5) OON 1 ! 
> Pou 6) cet ca tak oe gs eg ote a ane | 
sg cuAaeven ee ee eee ees 


| 
DPC READ. | POLL CAPTURE INTERRUPT ID PRESENTATION 
! — 

St 


| 
- | 
* i 
, Sf 3 OO NSEC = | 
i] 1 | | 
iid I 
Aw | 
1 


*3 <5 SEC 


H 


L__—< 20 u SEC-——-| I | 


—e4<20uSEC 


> SERVICE GATE cD - { a. 
éxmeortm wl COCO Cd 


| Le caee 20 u SEC—e| 


NOTES 
*| 


*3 


xy 
*S 


NOTE: 


HALT OR MCHK SIGNALS THE DEVICE TO DESELECT, BLOCK POLL PROPOGATION AND TO CLEAR 

ANY STATUS REGUESTS OR REGISTERS EXCEPT FOR PREPARE FIELD, OUTPUT SENSOR POINTS AND TIMER VALUES. 
BIT 16 ON, ADDRESS BUS CONTAINS THE COMMAND CODE (0-7) AND THE DEVICE ADDRESS (8-15) 
ADDRESS BUS BIT I6 ON, EXAMINE 8—I5 FOR DEVICE ADDRESS, EQUAL COMPARE CONSTITUTES INITIAL 
SELECTION— EXAMINE ADDRESS BUS BITS 0—7 FOR COMMAND ACCEPTANCE . 

ACTIVATE IMMEDIATE STATUS ON CONDITION CODE IN AND DATA ON DATA BUS. 

INITTAL SELECTION AND ADDRESS GATE— DEVICE SETS ADDRESS GATE RETURN 

ON INBOUND DPC TRANSFERS, SHOULD THE CHANNEL DETECT A PARITY ERROR, DATA STROBE WILL NOT 
BE ACTIVATED AND ADDRESS GATE WILL BE DROPPED 


ALL BUS BITS MUST BE STABLE PRIOR TO ACTIVATING ANY TAG LINES 
TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINE GOING INACTIVE 


—e| /»—— > 200NSEC 


ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS SEEN -AT THE 


OUTPUT OF THE CHANNEL. ALL INBOUND TAG AND BUS RELATIONSHIPS 
ARE AS SEEN AT THE OUTPUT OF THE DEVICE. ALL TIMES INDICATED 


ARE AS SEEN AT THE CHANNEL OUTPUT. 


THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMIPLICITY. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REGUIRED BY THE CHANNEL . 


fr -—~”—« SCOPE LOOP-DPC READ OO—™~—SSSCSCSY 
(READ DEVICE 1D) 
| ADDRESS (HEX) | DATACHEX) [OO 


| 0004 —" 6802 *UNCONDITIONAL BRANCH 
0006 0000 *TO ADDRESS 0000 


| 0024 =—si(itsédLs Ss 20XX ~—sd Ss IDCB-READ DEVICE ID ‘XX’ = DESIRED DEVICE 
fF ttsti<‘i ADDRESS DEVICE ID IS STORED IN ADDRESS 
| 0026s*”"l 0000 0026 WHEN READ DEVICE ID ENDS. 
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FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS ADAPTER - 2096 Sere? 
LATER LEVEL ———== c£IAs (MAY BE ABOVE OR BELOW ELA GROUP) EIA / TTY JUMPERS 
CARDS ONLY ene MUST BE INSTALLED AS A GROUP OF 6 (TTY) OR 7CEIA) JUMPERS, 
ee cELACTTYo TT ECUSREUe 160 ireaene 
oTTYe EIA 
2 iTYS €TA3 


\ | | 





LINE 3 


LINE 2 


LINE 1 


09000 
900009 
go00000 


LINE 9 
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9900006000000 
200000000000 
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— 
=z 
m1 
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° LINE 2 . 

© oLINE 3 
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LATER LEVEL 
CARDS ONLY 
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MANUFACTURING 
TEST POINTS— 
NOT INSTALLED 


ON LATER LEVEL 





earre ow 








LEVEL 








CARDS CARDS ONLY 
LINE SPEED RANGE SELECT Lo to vo Lo 
MD = 300 TO 19,200 BITS/SEC ML gg. AE HOHE 
LO = 37.5 TO i200 BITS/SEC: -7. & SALINE | LINE 3 
# a 
LINE O LINE 2 
LATER LEVEL 
CARDS ONLY EARLY LEVEL 
CARDS ONLY 
MROX 780822701 ALD ORAWING FORMAT ASTROCLOTM NOSOT os | 


PDN ON AS 


9 02 ®©@ 909 © 8 @ @ 6 @ 8@ @ 


MODEM CONTROL JUMPERS 
INSTALLED AS REQUIRED BY USER 


: as oe CONFIGURATION. IF JUMPER IS 

© OCD gmp INSTALLED, IT UNCONDITIONALLY 

a pre ACTIVATES SIGNAL. 

° OTR RTS = REGUEST TO SEND (TO MODEM) 

¢ DCB DTR = DATA TERMINAL READY (TO MCDEM) 
: le DCD = DATA CARRIER DETECT (TO ADAPTER) 
2 OCD 

e RTS NOTE : FOR DIRECT CONNECT APPLICATION 
° OR CURRENT LOOP APPLICATIONS 


INSTALL DCD,DTR AND RTS JUMPERS 
FOR EACH LINE IN USE 





[_scrisromy 
FEATURE PROGRAMMABLE MULTI-LINE COMM'S. 
'e 15 MaYat | MAY 8I | 987965 | | CLASSIFICATION | 
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DRAWING TITLE 
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DRAFUNG MEDLA | GRameC CONTRORS CORPORANION Gdfam Mme tort Ave au dt 


NATE AN 
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SC470 


CONFIGURATION # | CONFIGURATION #2 CONFIGURATION # 3 








4 —WIRE, FC 2096 SUPPLIES 20MA FOR BOTH LOOPS - 4-WIRE, REMOTE CURRENT SOURCES SUPPLY 20MA/60MA FOR BOTH LOOPS W—-WIRE, EACH DEVICE POWERS ITS TRANSMIT LOOP 
TX - AQ6 TX - AO6 N.C. + REMOTE TX = AO6 
CURRENT AO? CURRENT CURRENT CURRENT 
i SOURCE + SOURCE + AO7 N.C. ~ SOURCE SOURCE + AQT 
ra | AoW | RED XMIT - ” : . 
AO4 
| AOTR mae . WHITE [KMIT+1] «|, RCVR | mR {| | : | — ReyR 


AOS NY os 


+ BO4 NY & 
RCYR XMTR 
i eee oe : 


RX + 806 N.C. 
CURRENT x 
SOURCE + 807 N.C. 










RX = 
CURRENT eee 
BO7 


SOURCE + 


+ REMOTE 
CURRENT 


oe eT T 
a ant YELLOW %) 5 
= BOS o—| + 


RX = 
CURRENT 
SOURCE + 





- SOURCE 
DTR —= AOl DTR DTR AOl 
DSR oot DSR DSR BO! acest 
RTS AO RTS RTS A03 
CTS B03 CTS CTS — BO3 poe s4 
| FPMLC FC2096 | CABLE FC2061 (AS SHIPPED). | TERMINAL DEVICE | FPMLC FC2096 CABLE FC 206! (MODIFIED) TERMINAL DEVICE \. FPMLC FC2096 | CABLE PC206I MODIFIED) | TERMINAL DEVICE | 
CONFIGURATION # 4 CONFIGURATION # 5S 
2-WIRE.FC 2096 SUPPLIES 20MA FOR LOOP 2-WIRE, REMOTE CURRENT SOURCE SUPPLIES 20MA/60MA FOR LOOP 






TX = 


A06 + REMOTE 
CURRENT | 
SOURCE | ie AQT = SOURCE 


TX 
CURRENT 
SOURCE 


AO4 
XMIR RCVK 
- AOS + 


% BOY = 
RCVR {|| BOS R ,  XMTR 
Ge RX = BO6 N.C. 
CURRENT ae 
N.C. SOURCE + BO? N.C. 







2X 
| CURRENT 
SOURCE + 


DTR AOl 


DSR BOl esa 
RTS A03 
BO3 cTs B03 i 
FPMLC FC 2096 | CABLE FC 206! (MODIFIED: TERMINAL DEVICE | | FPMLC FC2096 | CABLE FC 2061 (MODIFIED) | TERMINAL DEVICE | 


NOTES: 
| CONFIGURATION #1 REPRESENTS CABLE ASSEMBLY FC 2061 AS SHIPPED. OTHER CONFIGURATIONS ARE 
ACCOMPLISHED BY REARRANGING FOUR WIRES AND TWO JUMPERS AT THE CABLE ASSEMBLY BERG CONNECTOR 
2 CONFIGURATION #3 IS RECOMMENDED FOR LONGER CABLE RUNS AND/OR HIGHER DATA RATES 
3 ECHO PLEX IS PROVIDED BY FC 2096 AS A PROGRAMABLE OPTION 







23AUG79 | 375589 FPMLC CURRENT LOOP CONFISURATION 
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CHART A CHART B 
DEVICES COUNT 


| 1 DEVICE | 2 vevice | 3 device | 4 DEVICE 
CONMECTOR | CONNECTOR] CONNECTOR] CONNECTOR 
Sd 

JJUMPER 1 | — ae, — 

yumpeni2 | | 


| * MEAWS JUMPER INSTALLED DEVICE 1.5. Writ BE SET 
AUTOMATICALLY DEPENDING OM THE MUMBER OF FILES 
| CONNECTED: 


UP TO 2 FILES - DEVICE 1.0. = 3106 
POR FILES - DEVICE 1.0. = 3206 
























FILE GO PRIMARY AND | 
FILE 1 SECONDARY 





FILE 1 PRIMARY AND 


Wes \ S22 FILE & stconcaay | 
5 5 MR MEANS CUMPER INSTALLED) = MEANS “UMPER INSTALLED 
e 


JUMPER O/M 4410751, GTY MAX [2 


Pcl foli{zi3j4|s{e| | vumper wuneer 
SELECTION eeeeeaae Locic 
| JUMPER 


LESS SIGNIFICANT BIT (ALWAYS FORCED TO 0 ANO IS ROT JUMPERABLE) 
MOST SIGNIFICANT BIT. JUMPER INSTALLED = LOGICAL 0 






NOTES: 


§ THE BASE ADORESS IS ALWAYS DIVISISLE BY 2. IF MORE THAN 2 FILES : 
ARE CONNECTED THE BASE ADORESS MUST BE DIVISIBLE BY 4% 

2 ‘ 
9 CARD JUMPERS AS SHOWN 

BASE ADORESS = FO = 1111 0000 

IPL = FILE O PRIMARY 

DEVICE ID = 32062 O01! OOIO0 0000 O110 
CONFIGURATION EATRIES FOR OPTIONS AS SHOWN 
-FO7A 0000 0000 0000 0000 0000 0000 3206 
-FI7TA 0000 0000 0000 0000 0000 0000 3206 
-F27TA 0009 0000 0000 0000 0000 0000 3206 
-F37A 0000 0000 0000 0000 0000 0000 3206 
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4963 CHAIN CABLE 


DUC BOARD ahae FILE 9 BOARD ey 
PIN ASSIGNMENTS PIN ASSIGNMENTS 
B2BO2=-- -DU TAG BUS BIT 9 -- A3B02 
B2803--< -DU TAG BOS BIT 1 “>= A3B03 
B2BO4-=- =DU TAG BUS RIT 2 ~- A3BNOY 
B2B95-= -DU_TAG BUS BIT P “= A3B05 
B2B06-- NOT OSED ~- A3BN6 
B2B07-= +5 VOLTS FOR TERM CD =<: AIBOT 
B2BOA-= +¢5 VOLTS FOR TERM CD “= A3BOR 
B2B09-- +5 VOLTS FOR TERM CD se A SBO9 
B2B10-~ NOT UJSED -- A3B10 
Beet NOT USED “- A3B11 
B2B12-- -CONTROL SAMPLF RCVD “= BAB 12 
B2B13-=- “CABLE CONTINUITY IN == A3B13 
B2D02-=- -CABLE CONTINOITY OUT -- A3DC2 
B20N03-- NOT USED == A3D03 
B2D04== =MC DATA BUS RIT A “- A3D04 
B2D05-- ="C DATA BUS BIT 1 “-- A3D05 
B2D06--= -MC DATA BS BI™ 2 -- A3D06 
B2D07=-- -MC DATA BUS BIT 3 -- A3DN7 
B2D08-=- GND ~- A3DAR 
B2D09-- -MC DATA BUS BIT & = ASDO9 
B2D10-< =-MNC DATA. BUS BIT 5 == 23D10 
B2D11== -MC DATA BUS BIT 6 “- A3D11 
B2D12-~ -MC DATA BUS BIT 7 -- A3D12 
B2D13-- -MC DATA BUS BIT P -- A3D13 
B2 CONNECTS THRO CABLE TO A3 DU BOARD FILE 0 | 
' | 


B2 


Py | 


7. 
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DUC BOARD {(A2) 


AG CONNECTS THEO CABLE TO A232 DU BOARD FILF 1 
(IP EXISTING) AND SO ON FOR NEXT SEQUENTIAL FILES 


| IN THE LAST FILE OF THE CHAIN A TERMINATOR CARD 
| IS PLOUGED INTO POSITIOW AG 


LIN® NAMES OF POSITION AY APF THF SAME AS THOSE 
OF POSITION A3 ANN) ARE THE SAME FOR ALL PILES 


IN ALL FILE BOARDS THERE IS A_SHCORT CYRCUIT 
BETWEEN A3D02 AND AUDA? AND BETWEEN A3B13 AND 
AGBY3— FoR CABLE CONTINUITY LINK 


ees eee i 


DO BOAPD A (FILF 9) 
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SF576 


DISK ENCLOSURE CONTROLS 


THE FOLLOWING CIRCUITS ARE CONTAINED iN THE DE: READ/ 
WRITE SELECTION CIRCUITS FOR WRITE ORIVERS AND READ 
PRE-AMPLIFIERS, HEAD SELECTION LOGIC, AND DETECTION FOR 
UNSAFE LOGIC. 


WRITE MODE 






READ/MWRITE SELECTION 











WRITE GATE WRITE 
CURRENT 


READ AND WRITE MODE SELECTION IS CONTROLLED BY THE 
“CENTER TAP’ LINE; THIS LINE 1S CONNECTED TO THE WRITE 
DRIVERS AND THE READ PRE-AMPLIFIERS. 






HEAD 





NOT WRITE BLOCK 
CENTER 
TAPS 










iN THE WRITE MODE, THE ‘CENTER TAP’ LINE IS RAISED TOA 
POSITIVE-VOLTAGE LEVEL, AND, WHEN WRITE GATE’ AND 
‘NOT WRITE BLOCK’ ARE APPLIED, WRITE CURRENT IS FED 
THROUGH THE HEAD. 


CENTER TAP CONTROL 


CURRENT DEFINING 
SINK 


CENTER TAP CONTROL 
IN THE READ MODE, THE ‘CENTER TAP’ LINE 1S GROUNDED; 


THIS SELECTS THE READ CIRCUITS IN THE DE. 


PART OF THE CENTER TAP CIRCUIT ACTS AS A CURRENT 
LIMITER THAT LIMITS THE CENTER-TAP CURRENT TO A SAFE 
LEVEL. 
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HEAD 
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POSITION OF HEAD WITH NO POWER ACTUATOR ARM 








00000 0 10000 0 0 
= 00001 1 10000 1 0 

HOME POSITION OR CYLINDER 000 CORTREAD/ MRETE-DATA\HEADS 00010 2 10000 01 
AFTER SUCCESSFULL POWER-UP 00011 3 10000 11 
00100 4 01000 0 0 

BEHIND HOME REGION OF I6 TRACKS co10t 5 01000 1 0 
00110 6 01600 6 1 

OUTER CYLINDER (TRACK 359) 00111 7 01000 11 
01000 8 00100 0 68 

READ / WRITE 01001 9 00100 1 0 

DATA HEAD 01010 10 00100 0 1 

Gicit 1i= eurg9d 1 1 





DATA AREA 
BASE 
é CASTING 


FIXED HEADS: 
10000 
10001 
10010 
10011 
10100 
10101 
10110 
10111 
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HEADS ARE SELECTED BY A 5BIT SELECTION CODE PROVIDED 


—T— 


Own UTI) 


BY THE SYSTEM. THIS CODE, HELD IN A REGISTER IN THE DSD, 
1S CONVERTED INTO CONTROL SICNALS THAT SELECT COR- 
RESPONDING COMBINATIONS OF MOVING AND FIXED HEADS. 


THE MAXIMUM NUMBER OF HEADS FOR WHICH SELECTION IS 
PROVIDED IN DES WITH FIXED HEADS, IS TEN MOVING HEADS 
WITH EIGHT FIXED HEADS. 

IN DES WITH MOVING HEADS ONLY, THE MAXIMUM FOR WHICH 
SELECTION IS PROVIDED IS 11 MOVING HEADS. 

HEAD SELECTION DECODE 


THE SYSTEM CODES FOR SELECTION OF THE APPROPRIATE 
HEADS ARE GIVEN IN THE TABLE. 










*NO PHYSICAL HEAD 11 EXISTS BUT A HEAD 
POSITION 11 1S A SPARE INPUT ON THE OSD 
ACTUATOR. THE CODE FOR HEAD 1111S 
FORCED WHEN AN ‘UNSAFE’ CONDITION IS 
DETECTED. 
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D2 Ul '+BEHIND HOME’ | 


D2 PIO '+ HOME’ — ——__——-—-—_—_—_—— Oe { ! $92 
D2 MG7 ‘~ READY? Sr, {$13 | GO2 


© POWER GOCD 
C2 ON6 ‘= INTERRUPT’ eee) | POWER ON DELAY ROM SYSTEM 


ato »—s { 
ba COMMON RESET (TP) 

READY 

| ai F2 - SERVO 2 
COUNTER 5 OUT OF 
ey SYNC 
L_ HOME 
E 
DITiIvo : 


P07 | so9 
1. AC AND OC POWER ARE APPLIED TO THE DSD. P13 


2. BRAKE APPLIED’ REMAiwS ESSENTIALLY NEGATIVE TO PRO- Gl2 onf ~~ ~-Yuoo + scs 
VIDE RETURN PATH FOR BRAKE CURRENT WHICH RETRACTS 
THE BRAKE AND ALLOWS THE SPINDLE TO ACCELERATE. 


3. °-PWR GOOD’ IS RAISED BY THE USING SYSTEM WHEN DC VOLT- D2 - LOGIC 2 $07 
AGES ARE WITHIN TOLERANCE. DIL + SEEK 
4. ‘-POD’ BECOMES ACTIVE FOR APPROXIMATELY 20 SECONDS TO KICK SS (TP) S06 SS | 
ALLOW THE DISK SPEED TO STABILIZE AT 3125 RPM. 
5. CTR 4’ COMES INTO SYNCHRONIZATION AFTER ‘—POD TIMES Gio 
OUT’ AND FIRES THE ‘KICK SS’. IF ‘CTR 4’ F ILS TO COME . O BRAKE COIL 
_ INTO SYNC BEFORE ‘—POD’ AND ‘PLO HOLDOVER SS’ TIMES APPLIED To 
OUT, THEN BRAKE APPLIED WILL BE RAISED, THE BRAKE WILL S03 HANDOVER VELOCITY (TP) SYSTEM 
ACTIVATE AND ‘BRAKE APPLIED’ TO SYSTEM WILL BE RAISED. BRAKE COIL 
AC AND DC POWER WILL THEN BE SWITCHED OFF WITHIN 5 
SECONDS. 
6. ‘—KICK SS’ APPLIES MAXIMUM ACCELERATION TO THE ACTUA.- D 
TOR ARM FOR 10 MILLISCEONDS TO MOVE THE ACTUATOR ARM 
INTO THE DATA AREA. 
7. DURING THE INITIAL ACCESS MOVEMENT ‘CTR 5’ COMES INTO 
SYNCHRONIZATION. 
@. ‘+ SEEK’ IS RAISED WITH THE ‘KICK SS’ CYCLE AND IS LOWERED 
WHEN THE ACTUATOR COMES TO REST. 
9. ‘— SEEK COMPLETE’ INITIATES A ‘RECALIBRATE’ CYCLE. 
10. AT THE COMPLETION OF THE RECALIBRATE CYCLE ‘HOME’ 
AND ‘READY’ BECOME ACTIVE AND AN INTERRUPT IS RAISED. 
11. DURING THIS RECALIBRATE CYCLE, ‘HANDOVER VELOCITY 
(HV) IS CALIBRATED. THIS IS AN ANALOG VOLTAGE THAT 
SHOUL® SET TO A SIMILAR LEVEL EACH TIME THE OSD IS 
POWERED UP. THIS LEVEL WILL HCWEVER VARY FROM DSD 
TO DSD. : 


O-RESET ERROR 


BRAKE APPLIED 





O +24 VDC 


NOTE: THIS CHART INDICATES THE CORRECT SEQUENCE OF EVENTS. ACTUAL HEAD SELECT 


TIMES AND WAVE FORMS WILL VARY FROM SYSTEM TO SYSTEM. GO HOME AR PWR 
ON F LATCH 


POWER ON LOGIC SEQUENCE 


+ BEHIND HOME 


O GROUND 
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THE DATA CONTROL OPERATIONS OF THE DU ARE CONTROLLED CONTROL 
BY LOGIC CONTAINED ON ONE CARD. THIS LOGIC CONTROLS THE 
WRITING OF DATA ONTO THE DISKS AND THE READING OF THAT 

DATA WHEN READ COMMANDS ARE ISSUED BY THE SYSTEM. + READ 


THE DATA CONTROL CARD INTERFACES WITH THE SYSTEM DIRECT- we READ 
LY, FOR THE TRANSFER OF DATA AND TO EFFECT SOME CONTROL me READ DATA + CLOCK 
SIGNALS. THE REMAINING CONTROL SIGNALS ARE HANDLED ON 


OTHER CARDS. THE DATA CONTROL CARD ALSO PRODUCES SIG- HEAD 
NALS USED IN THE SERVO CONTROL CIRCUITS. SELECT 





re | 
vco 
DATA CONTROL (B2 CARD) Ea TRE eee 
INTRODUCTION SAMPLE 
SERVO 


MOVING 


THE DATA CONTROL INCLUDES THE FOLLOWING ANALOG AND 
DIGITAL CIRCUITS: 





| HEAD 
MODE CONTROL LOGIC SYSTEM 


INTERFACE | 


SELECT 


READ DATA (PAGE SF579) . 2 ‘ | | | | 
LOGIC 


READ DATA SEPARATION (PAGE SF584} HEAD 

DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580) SELECT 

WRITE DATA (PAGE SF581) 

WRITE SAFETY DETECTION (PAGE SF583) Fixed | | [| | 
DISK ENCLOSURE CONTROLS (PAGE SF576) 

VOLTAGE CONTROLLED OSCILLATOR CONTROL (PAGE SF582) 


eeeteee#ege* 


MODE CONTROL LOGIC 


THREE SIGNALS, ONE GENERATED IN THE DU AND THE OTHER + WRITE 
TWO PROVIDED BY THE SYSTEM, CONTROL THE MODE OF = WRITE 


OPERATION: WRITE DATA + CLOCKS 


“+ DATA SELECT GATED’ iGENERATED ON LOGIC 1, C2 CARD) 

“+ WRITE SELECT’ es 

“+t READ SELECT’ 
+ A SELECT TE 

PAT ASELEGHOANE? + DATA SELZCT 
THIS SIGNAL GATES THE FOLLOWING SIGNALS TO THE SYSTEM GRATED IF WRITE CLOCK Ull 
WHEN IT IS APPLIED TO THE LINE DRIVER CIRCUITS: LINE IF READ CLOCK UOT 
e ‘1F WRITE CLOCK’ (CARD PIN 82U11) DRIVERS NRZ DATA S07 


e ‘1F READ CLOCK’ (CARD PIN B2U07) 
© ‘NRZ DATA (CARD PIN B2S07) 





A FURTHER DRIVER (IN THE WRITE cINE DRIVER), USED ONLY AS 
AN MST TO VTL LEVEL CONVERTER, PROVIDES UNGATED ‘1F 
WRITE CLOCK’ SIGNALS TO OTHER CARDS IN THE DSD (DATA 
STORE}. 


TO SERVO SF 580 


+READ SELECT 


OPERATIONS EFFECTED WHEN ‘+ READ SELECT’ iS ACTIVATED ARE 
DESCRIBED IN “READ DATA”, ON PAGE SF582 


+WRITE SELECT 





QPERATIONS EFFECTED WHER ‘+ WRITE SELECT’ IS ACTIVATED ARE 
DESCRIBED IN “WRITE DATA”, ON PAGE SF581. 
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DATA CONTROL {B82 CARD) (CONTINUED) 
READ DATA 
CIRCUIT DESCRIPTION 


DATA READ FROM THE D'SKS CAUSE EACH SELECTED HEAD TO GIVE 
ANALOG OUTPUT SIGNALS OF LESS THAN 1 MILLIVOLT. THESE 
S!GNALS ARE AMPLIFIED AND DIFFERENTIATED SO THAT CORRES- 
PONDING DIGITAL DATA CAN 3& PRODUCED 70 3E USED BY THE 
SYSTEM. 


THE DATA SIGNALS FROM THE MOVING AND FIXED HEL.9S ARE 
AMPLIFIED OND ROUTED THROUGH A LOW-PASS FILTER TOA 
VARIABLE-GAIN AMPLIFIER (VGA) AND TO THE SERVO CONTROL. 
CIRCUIT. TWO AC-COUPLED INPUTS ARE APPLIED TO THE VGA; 
BOTH PRODUCE DIFFERENTIAL AC CUXRENTS IN THE VGA. ONE 
OF THESE INPUTS IS SET WITH RESPECT TO A REFERENCE VOLT- 
AGE AND THE OTHER HAS A GAIN CONTROL VOLTAGE APPLIED 
TO IT. THE SIGNAL CURRENTS PRODUCED ARE IN A RATIO THAT 
DEPENDS ON THE DIFFERENTIAL VOLTAGE BETWEEN THE TWO 
INPUTS. THESE SIGNAL CURRENTS ARE CONVERTED IN THE VGA 
TO SIGNAL VOLTAGES. 


TC ENSURE THAT THE OUTPUT DC POTENTIAL DOES NOT VARY 
WITH SAIN, COMPENSATING GATES, CONTROLLED BY THE SAME 
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT, 
ARE CONNECTED INTO THE OUTPUT CIRCUIT. 


Thr SIGNAL VOLTAGES AT THE OUTPUT OF THE VGA ARE APPLIED 
TG A LINEAR GAIN AMPLIFIER THAT HAS A GAIN OF APPROXI- 
MATELY TEN. THE OUTPUT OF THE LINEAR GAIN AMPLIFIER IS 
APPLIED TO A DATA DETECTOR, AND TO AN AMPLITUDE £ ZTECTOR 
AND HOLD CIRCUIT THAT PRODUCES THE GAIN CONTROL VOLTAGE. 


WOTE CURING WRITE OPERATIONS (SEE “WRITE DATA”), VGA 
FCAMS 4 ‘SQLELCH’ CIRCUIT THAT ELIMINATES LARGE TRAN- 
SIENTS iN THE iNPUT OF THE DATA CHANNEL, PARTICULARLY 
DURING TURN-ON AND TURSN-GFF TIMES. 


THE DATA DETECTOR CIRCJIT EXTRACTS FROM THE ANALOG 
SIGNAL TIMING INFORMA7:0ON CONTAINED IN THE SIGNAL PF AKS. 
THIS TIMING INFORMATION IS PROCESSED IN THE VOLTAGE- 
CONTROLLED OSCILLAIGR (VCO) SYNC CONTROL, PHASE DIS- 
CRIMINATOR AND MFM DECODES CIRCUITS, DESCRIBED LATER. 


AMPLITUDE DETECTOR ANO HOLD CIRCUIT 


TWO REFERENCE LEVELS (A AND B) ARE SET IN THE AMPLITUDE 
DETECTOR AND HOLD CIRCUIT AS FOLLOWS. 


WHEN SIGNALS APPLIED AT EITHER OF THE DIFFERENTIAL INPUTS 
TO THE VGA ARE OF GREATER AMPLITUDE THAN THE FIRST OF 
THE REFERENCE LEVELS (A) AN INTEGRATOR CAPACITOR IN THE 
AMPLITUDE DETECTOR AND HOLD CIRCUIT IS CHARGED POSI- 
TIVELY. LOW-CURRENT SIGNAL PULSES DISCHARGE THE CAPACI. 
TOR. WHEN THE CIRCUIT IS BALANCED, HIGH CURRENT PULSES 
OCCUR ONLY AT THE PEAKS OF INPUT WAVEFORMS. 


THE SECOND REFERENCE LEVEL (B) IS A REFERE*ICE POTENTIAL 
THAT DETERMINES THE DISCHARGE CHARACTERISTICS OF THE 
INTEGRATOR CAPACITOR. 


DURING THE TIMES THAT SAMPLE SERVO INFORMATION IS READ, 
THE TWO REFERENCE LEVELS ARE RAISED ABOVE THE NORMAL 
DATA-READ LEVELS, ANDO THE CHARGING AND DISCHARGING OF 
THE INTEGRATOR CAPACITOR ARE INHIBITED. THIS PREVENTS 
TRANSIENT DISTRUBANCES IN THE READ CHANNEL. 
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DATA CONTROL (CONTINUED) 
DATA CONTROL SAMPLE SERVO CONTROL 


WHEN DATA IS BEING READ, THE VOLTAGE CONTROLLED OSCILLA- 
TOR (VCO) IS SYNCHRONIZED, IN FREQUENCY AND Fr?ASE, WITH 
THE RECORDED DATA. 


HOWEVER, DURING THE SERVO SAMPLE TIME THE VCO IS SYN- 
CHRONIZED WITH DATA READ FROM THE SERVO SURFACE, AS 
OESCRIBED BELOW. 


THE ‘—AGC FREEZE’ SIGNAL. JUST AFTER THE START OF THiS 
SIGNAL, THE MARK DETECTION CIRCUIT. (ON THE SERVO CARD) 
DETECTS A TIMING REFERENCE MARK IN’ THE ANALOG SIGNAL, 
AND FROM IT PRODUCES THE ‘+ SERVO VCO INHIBIT’ SIGNAL. 

THE “+ SERVO VCO INHIBIT’ SIGNAL SETS THE LATCH THE OUTPUT 
OF WHICH GOES POSITIVE. THIS GATES OFF DATA INPUTS TO THE 
PHASE DISCRIMINATOR AND THUS PREVENTS ‘—INICREASE LINE’ 
OR ‘—DECREASE LINE’ INPUTS TO THE CHARGE PUMP: THE CHARGE 
PUMP OUTPUT IS THEN HELD AT THE VALUE REACHED JUST BE- 
FORE THE ‘+ SERVO VCO INHIBIT’ WAS APPLIED. THE VCO THEN 
“FREE RUNS’. 


THE OUTPUT OF THE VCO OURING SAMPLE SERVO TIME IS GATED 


1 

} 

| THE DURATION OF THE SAMPLE SERVO TIME (22 BYTES) !S SET BY 
OFF THE DATA CONTRO: CARD AS ‘DATA SERVO 2F BURST’. 


AT THE END OF THE SAMPLE SERVO TIME THE LATCH IS RESET 
AND DATA CONTROL OF THE VCO IS RE-ESTABLISHED. 


FIXED HEAD READ 


FIXED HEAD READ 


' MOVING 
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WRITE DATA 


NOTE: ‘PRE-COMPENSATION’, MENTIONED IN THE FOLLOWING 
TEXT, iS A DISTORTION OF MFM (MODIFIED FREQUENCY MODU- 
LATION) ENCODED DATA TO COMPENSATE FOR TIMING ERRORS. 


DATA TO BE WRITTEN ON THE DISK IS SERIAL 'NR2Z’ DATA 
APPLIED TO THE ‘-WRITE DATA’ INPUT U02. THE ‘—-WRITE DATA’ 
SIGNAL IS CONVERTED TO MST LEVELS AND APPLIED TO THE 4-BIT 
SHIFT REGISTER AS DESCRIBED BELOW. 


WRITE SELECT’ IS APPLIED TO THE PRE-CONIPENSATION TIMING 
VIA THE VTL TC MST CONVERTER AND INVERTER. ‘2F WRITE 
CLOCK’ IS DIVIDED BY 2IN THE 2 AC TRIGGER AND APPLIED TO 
THE PRE-COMPENSATION TIMING CIRCUIT AS ‘1F’. WHEN WRITE 
SELECT’ IS ACTIVE, ‘1F’ IS GATED INTO THE PRE-COMPENSATION 
CIRCUIT WHICH THEN PRODUCES ‘2F EARLY’, ‘2F ON TIME’, AND 
‘2F LATE’ OUTPUTS. THE OUTPUTS ARE CLOCK PULSES OF DIF- 
FERENT PHASES WITH RESPECT TO EACH OTHER. ‘2F EARLY‘ 
AND ‘2F LATE’ ARE DISPLACED RESPECTIVELY + AND -9 
NANOSECONDS FROM ‘2F ON TIME’. 


THE 1F SIGNAL IS ALSO APPLIED TO THE MFM ENCCDER IN WHICH 


IT IS ANDED WITH THE ‘2F EARLY’ OUTPUT OF THE PRE-COMPENSA- 


TION TIMING CIRCUIT. THIS PRODUCES NARROW PULSES AT BIT- 
CELL RATE. THE NARROW PULSES CLOCK WRITE DATA’ INTO THF 
4BiT SHIFT REGISTER. 


THE SHIFT REGISTER CHANGES THE SERIAL INPUT DATA INTO A 
4BiT PARALLEL SIGNAL THAT IS APPLIED TO THE MFM ENCODER. 
THE MFM ENCODER PRODUCES MFM-CODED DATA (A TRAIN OF 
PULSES EACH OF APPROXIMATELY 30 NANOSECONDS DURATION) 
THAT IS CONVERTED TO ‘BI-PHASE’ SIGNALS BY AN AC TRIGGER. 
THE BI-PHASE SIGNAL IS APPLIED TO THE HEADS VIA THE WRITE 
LINE DRIVERS. 


THE PRE-COMPENSATION CIRCUIT USES THE ‘2F EARLY’ TO ADD 
PRE-COMPENSATION TO THE ENCODED DATA. 


THE MFM ENCODER OUTPUT IS ALSO APPLIED TO THE DATA 
SEPARATOR CIRCUIT WHICH READS BACK THE WRITTEN DATA 
DURING A WRITE OPERATION. 


THE ‘+ WRITE OC’ CONTROL LINE tS USED ONLY DURING MANU- 
FACTURING TESTS. 
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2F READ CLOCK 


C) DATA 
VOLTAGE CONTROLLED OSCILLATOR (VCO) CONTROL M LATCH 
THE VCO AND ASSOCIATED CONTROL CIRCUIT FORM A PHASE- DATA SS (TP) 
LOCKED LOOP THAT TRACKS THE FREQUENCY AND AVERAGE UlO () 


PHASE OF THE READ INPUT DATA SIGNAL, AND CORRECTS FOR 
ANY DRIFT IN THESE SIGNAL COMPONENTS. 


CIRCUIT OPERATION ; 486 READ SELECT re : he 

THE 2F READ CLOCK APPLIED TO THE ‘DATA LATCH’ IS COMPARED ; ‘  U06( SERVO VCO INHIST AVG NCO UINAIBTT SF590B (2F) 

WITH THE ‘DATA SS (SINGLE SHOT)’ FOR COINCIDENCE. IF THE UII 1F WRITE CLOCK DATA SERVO 2F BURST 
‘DATA SS’ PULSE IS COMPLETED BEFORE THE END OF THE COR- : O O) ce Sai 





RESPONDING ‘DATA LATCH’ PULSE, AN ‘—INCREASE LINE‘ IS ACTI- 4 
VATED. IF THE ‘DATA SS’ PULSE IS COMPLETED AFTER THE END 












OF THE CORRESPONDING ‘DATA LATCH’ PULSE, A ‘-DECREASE Che inate nt rete --ee oO 
LINE’ IS ACTIVATED. THE COMBINED OUTPUT (AN ANALOG CON- : S04 (TP) C-QEERATION EXTENT EAST SYNC 

TROL VOLTAGE) IS APPLIED TO THE VCO TO RESTORE THE COR. : INTERNAL FAST SYNC 

RECT COINCIDENCE OF THE ‘DATA LATCH’ PULSES WITH THE UoSs (TP) LOGIC aRcaveORRGNE 


‘DATA SS’ PULSE. $02 
‘ (FROM SYSTEM) 
SF510 


(TP) 
RELATIVELY LARGE DISCONTINUITIES OF THE DATA SIGNAL CAN 

CAUSE LOSS OF SYNCHRONIZATION OF THE ‘DATA LATCH’ AND : 
‘DATA SS’ SIGNALS. THEREFORE, WHEN THE SOURCE OF THE DATA F 
SIGNAL CHANGES, FOR EXAMPLE WHEN CHANGING FROM WRITING 3 
TO READING, THE VCO CONTROL CIRCUIT IS SWITCHED MOMEN- 
TARILY TO THE ‘FAST SYNCHRONIZATION’ STATE. 






MFM 
DECODER $07 


3F510 





SF STANDARDIZED DATA 






DUHING FAST SYNCHRONIZATION THE VOU OFEHATES SIMILARLY : t H ; 
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE ae oo ; ; o- CARD B2 


SIGNALS INVOLVED ARE MUCH GREATER. 2 


THE ‘FAST SYNC’ SIGNAL APPLIED TO THE FAST SYNC LOGIC CAN 
BE IN ONE OF TWO PAHSES DEPENDING ON THE MODE (READ OR 
WIRTE) IN WHICH THE DSD IS OPERATING. THE FAST SYNC LOGIC 
SELECTS THE APPROPRIATE FAST SYNC INPUT, THAT IS, ‘FAST 
SYNC’ FROM USING SYSTEM OR ‘INTERNAL FAST SYNC’, 


THE ‘INHIBIT SS’ PULSE SETS A VCO CONTROL LATCH, THE OUT- | 
PUT OF WH'CH CUTS OFF THE DATA APPLIED TO THE PHASE : VCO CONTROL DIAGRAM 
DISCRIMINATOR AND DATA DECODER PART OF THE VCO. THE ; 

VCO IS STOPPED DURING THIS TIME BY A 2F CLOCK PULSE. 


DATA INPUT(UO4) L_JI “eka o> 
THE CIRCUIT IS RESET BY THE END OF THE ‘INHISIT SS’ PULSE ‘ 1 


AND THE DATA PULSES, THE VCO IS THEN RESTARTED SO THAT +DATA SS (UIO) A ' 
THE DATA PULSES AND THE VCO OUTPUT ARE SYNCHRONIZED. 





WHEN THE DSD IS NOT UNDER THE CONTROL OF THE USING 2F CLOCK (D04) 


| | 


Sees eee —INCREASE LINE(SII) 


—— 
1 
~ DECREASE LINE(SI2) 1 BIT CELL LS 


] 
121 NANO — —>4 
NOTE: SECONDS 
THIS IS A SIMPLIFIED TIMING DIAGRAM. OSCILLATOR LATE AND 
EARLY PULSES DO NOT OCCUR ON CONSECUTIVE SERVO CLOCK 
PULSES. 
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WRITE SAFETY DETECTION 


GENERAL 


WRITE SAFETY DETECTION CIRCUITS ON THE DATA CHANNEL CARD 
CHECK OPERATIONS OF THE DSD THAT COULD AFFECT DATA WRIT- 
TEN ON THE DISKS OR DATA BEING WRITTEN. 


THESE CIRCUITS CHECK FOR THE FOLLOWING UNSAFE CONDIT.UNS: 


e NO TRANSITIONS — THAT IS, FAILURE OF WRITE DRIVERS TO 
SWITCH CURRENT IN A HEAD IN WRITE MODE. 

e HEAD GROUNDED — THIS CAUSES EXCc. sSIVE CURRENT IN THE 
CENTER TAP LINE. 

@ MULTI-CHIP SELECTION — THIS CAUSES EXCESSIVE CURRENT IN 
THE PCSIT!VE POWER SUPPLY TO THE DE CIRCUITS. 

e SERVO UNSAFE — LOGICAL OR ANALOG UNSAFE CONDITIONS 
EXTERNAL TO THE DATA CHANNEL. 

e WRITE CURRENT WHEN NOT WRITING. 


EACH OF THE FIRST FOUR UNSAFE CONDITICNS LISTED ABOVE 
CAUSES A LATCH TO BE SET IN THE SAFETY CONDITION LATCHES. 


THE LaTCH OUTPUTS ARE ORED AND THE OUTPUT OF THE OR IS 
OOT ORED WITH *+ SERVO UNSAFE’ TO PRODUCE THE LINE ‘+ DATA 
UNSAFE’. 


NO TRANSITIONS 


NORMALLY, WHEN THE CURRENT IN A HEAD iS REVERSED DURING 
A WRITE OPERATION, VOLTAGE SPIKES ARE PRODUCED IN THE 
HEAD WINDING. IF THESE SPIKES ARE MISS'NG, (THAT IS, NO 
TRANSITIONS OCCUR) EITHER THE HEAD, OR THE WRITE DRIVER 
HAS FAILED. 


THE VOLTAGE DUE TO THIS FAILURE ANDED WITH ‘-WRITE GATE’ 
PRODUCES THE ‘— NO TRANSITICNS DURING WRITING’ SIGNAL. 
THIS SIGNAL SETS THE APPROPRIATE SAFETY CONDITION LATCH. 


HEAD GROUNDED 

A HEAD-TO-GROUND SHORT CIRCUIT CAN CAUSE CURRENT IN THE 
CENTER-TAP LINE TO EXCEED THE THRESHOLD SET IN THE ASSUCI- 
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A “HEAD 
GROUNDED’ ERROR SIGNAL IS PRODUCED. 

MULTI-CHiIP SELECTION 

IF CURRENT IN THE POSITIVE SUPPLY TO THE DE EXCEEDS THE 


THRESHOLD SET IN THE ASSOCIATED CURRENT THRESHOLD SENSE 
CIRCUIT, A MULTI-CHIP SELECTION’ ERROR SIGNAL IS PRODUCED. 


SeG-Sisi: BROT TSCSzzzS: ALD Deawiws FORMAT asTROC. O's maser 6 CES 


Seaiaiat nettadl Gata aed ae eee cee eee eT Ci i hs ee 


SF583A 


(10 MICRO seconosy——f LL 


ersrie ciiceyr > 
ce 


(3 MICRO SECONDS) —_—, -—_ 
WRITE GATE 82 J97 
+ TRANSIENT BLANKING 
TP J09 


SAFETY LINE CURRENT ————r e———4 


WHITE SHEET oa je 
SINGLE SHEET |} | 





coc 


oe uJ 

PRODUCED BY TRANSITION “PRODUCED BY WRITE 
DETECTOR TURN-ON CURRENT TURN-OFF 

pt DELAYS DELAYS 
CURRENT IN CENTER TAP i+ 

(FROM POSITIVE surrey» ——= 
CHANGE -UP 
TRANSIENT 


DISCHARGE — 
TRANSIENT 









20 FEB! 375351 A2B2 WRITE SAFETY 







CLASSIFICATION 


Binal 





PWVOUITNM 


WE Gar tes iGo) cere costs COON ten ew er mia 


—- 


mwWwoImnn 


620-0131-1 


MROZ 780922201 


ALD ORAWING FORIAAT 


ABTROCLOTM NOESOT 3F80 ascoe 


ls 


MARS POSITIVE 
SUPPLY (+5.5¥) Ble 


“MULTI -CHIP 
SELECTION” ERROR 


CURRENT 
THRESHOLD 


SENSE 
CENTRE TAPS | G03, 





CURRENT 
THRESHCLD 
SENSE 


MARS SAFETY Dit 


"MEAD GROUNDER”“ERROR 





CURRENT 
THRESHOLD 








ee TD ED A GEES EE ED GD Ce Gee OD Gee Gee GE GD aie Ge exe ETS ee eee cues ee aoe coe 


SF583B 





DATA CHANNEL CARD B2 
SAFETY CONDITION LATCHES | 
J10 

SELECT 


Ji 
-HD GROUND 


| 
| 
i 
| 
e 
| ERROR 
| 
i 
i 
s 





G07 


—————O MULTI - HEAD 


TRANSITION 


eee 
-WRITE CURRENT SENSE - ; ERROR 
WHEN NOT WRITING l 26 WRITE 
CURRENT ERROR 
CURRENT l | 
THRESHOLD a 4 pee? 2 sparta UNSAFE 
SENSE = [NO TRANSITION | * | 
DURING WRITE” l : l 
WRITE CURRENT poz | | | 
ER Sa ae ree ene ogres | 
+ COMMON RESET 
MO3(TP) O | 
SAFETY Jo9 | 
TRANSIENT 
13 OF MRITE SELECT | conTROL | “TRANSIENT BLANKING” 
G13 BLANKING 
LOGIC nee 
a Terie ate cE aati aa ee TEST APT 
ee ee ee ee de an ae a Sy ns a ie —_- a— 
LOGIC | CARD C2 + READ. WRITE eR SR Nhe 
+UNREADY. WRITE | 
| FROM SERVO + SERVO PROTECT. WRITE N AN | 
UNSAFE LATCHES + OFF TRACK .WRITE 









DRAWING TITLE 


2OFEBIY AlB2. «WRITE SAFETY 
1 MACH 4963 








PART NO 6839642 


ae: CLASSIFICATION 





BM CORP 





BB OAAETING MEGA] Grae CONTROLE CORPORATION Bifin New Wert wend UA 


feoketlocres ins leal 


Lon 


620-0131-4 


READ DATA SEPARATION 


DATA FROM THE DATA DETECTOR CONSISTS OF A TRAIN OF PULSES 
THAT CONTAIN TIMING INFORMATION RELATED TO PEAKS IN THE 
ORIGINAL ANALOG SIGNAL. THE DATA SEPARATION LOGIC IDENTI- 
FIES THE TIMING INFORMATION AS ‘1’ OR ‘0’ PULSES, ELIMINATES 
THE ‘0’ PULSES, AND RE-TIMES THE ‘1’ PULSES WITH THE INTERNAL 
CLOCK. 


(DEFINITION OF ‘1S’ AND ‘OS’: A‘1’ BIT IS TRANSMITTED DURING 
THE SECOND HALF OF A 1F CLOCK CYCLE. A ‘0’ BIT IS TRANS- 
MITTED DURING THE FIRST HALF OF A 1F CLOCK CYCLE, EXCEPT 
WHEN A ‘0’ IMMEDIATELY FOLLCWS A ‘1’ BIT. IN THIS CASE, NO 
‘l’ BIT IS TRANSMITTED DURING [HE 1F CLOCK CYCLE.) 


NOTE: IN THE FOLLOWING DESCRIPTION IT ASSUMED THAT THE 
PHASE LOCKED LOOP IS ‘LOCKED’ TO THE AVERAGE PHASE ANO 
FREQUENCY OF THE INPUT DATA SIGNAL. 


Se ee) 


THE INPUT DATA IS ROUTED THROUGH THE VCO SYNC CONTROL, 
WHICH, IN THE READ MODE, INVERTS THE DATA SIGNAL AND i 
APPLIES I(T THROUGH THE GATE (IN THIS MODE THE ‘INHIBIT’ 

SIGNAL ON THE GATE !S INEFFECTIVE) TO THE DATALATCH 

AND THE SINGLE SHOT CIRCUIT. THE SINGLE SHOT CIRCUIT H 
FORMS PART OF THE DISCRIMINATOR THAT CONTROLS THE PHASE i 
OF THE PHASE-LOCKED LOOP. 


IF THE DATA LATCH IS SET, THE DATA IS APPLIED TO AN AND GATE 
(THAT FORMS PART OF A MFM DECODER CIRCUIT) WITH & DELAYED 
‘2F CLOCK’ SIGNAL, AND A‘1F’ SIGNAL FROM THE AC TRIGGER. 
WHEN THESE THREE INPUTS ARE SATISFIED, THE OUTPUT OF THE 
AND CIRCUIT SETS THE °1’S’ LATCH; THIS LATCH PROVIDES AN OUT- 
FUT WHEN A ‘1 IS DETECTED. THE OUTPUT OF THE ‘1’S’ LATCH IS 
APPLIED TO THE OUTPUT LATCH WHICH, IN TURN, GIVES AN OUT- 
PUT SIGNAL IN THE FORM OF 30-NANOSECOND PULSES, 


THE INITIALIZING LOGIC FORCES THE PHASE OF THE AC TRIGGER 
SO THAT THE 1F THAT THE TRIGGER PRODUCES CORRESPONDS TO 
THE FIMING OF BIT CELLS DURING FAST SYNCHRONIZATION. 


PULSE POSITION UNCERTAIN 
BECAUSE OF BIT SHIFT 


INPUT DATA up ee GS ee ee 


0 INFERRED ZERO! 


TEST DATA INPUT—— TP 


+ GATE DATA INPUT —— TP 


FAST SYNC — 


U04 
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+ SERVO VCO INHIBIT U06 
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DELAYED 2F ee a 
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1F FROM AC TRIGGER ror JU 

(READ CLOCK)  d r\] 

AND OUTPUT _ earners (ia te Ui 

\¥ 
— 1001s — —J 7 OUTPUT LATCH 





NOTE: 
THE CODING SHGWN IS OF A‘OO!' PATTERN. THE ‘OQ! 
BEFORE THE ‘I‘IS INFERRED. 
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(TP) — DATA SINGLE SHOT 


(TP) —— STANDARDIZED DATA 
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LOGIC 1 CARD (C2) 
INTERRUPT SENSE CYCLE 
SENSE COMMAND CYCLE AFTER A POWER-UP 


NOTE: THE NUMBERS QUOTED IN THE CIRCLES REFER TO THEIR 
CORRESPONDING NUMBERS SHOWN IN THE TIMING DIAGRAM. 


THE FOLLOWING USER SYSTEM-TO-DSD SENSE STATUS SEQUENCE 
OCCURS AFTER AN INTERRUPT (®) : 


1. TAG CODE 100 (TAG 4) @) IS SET BY THE SYSTEM. 

2. AFTER A DELAY OF 100 NANOSECONDS, ‘CONTROL SAMPLE’ G) 
tS SET. 

3. THE DSD READS THE TAG CODE @) AND SETS THE SENSE DATA 
ON THE CONTROL BUS G) ; ‘CONTROL SAMPLE RECEIVED’ ©) 
tS ALSO SET. 

4. CONTROL BUS READ INFORMATION (2) IS READ BY THE 
SYSTEM, THEN ‘CONTROL SAMPLE’ IS RESET. 


5. THE DSD RECEIVES ‘CONTROL SAMPLE’ AND RESETS ‘INTERRUPT’, 


‘CONTROL SAMPLE RECEIVED’, AND (‘SLIGHTLY DELAYED) THE 
CONTROL BUS. 

6. DSD INTERNAL TIMING GATES OFF THE ‘HOLD OFF INTERRUPT’ 
WHICH RESETS ‘INTERRUPT’. 
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LOGIC 2 


WRITE CLOCK IS DIVIDED BY 16 BY COUNTERS. COUNTER 4 OUTPUT 
tS THE SAME FREQUENCY AS THE SERVO CLOCK SS COUNTER SIS 
USED TO DISTINGUISH BE TWEEN NORMAL AND QUADRATURE CELLS 
CORRESPONDING TO ALTERNATE SERVO CLOCK PULSES. 


COUNTER 4 AND 5 OUTPUTS ARE CECODED INTO 4 OUTPUTS CORRES 
PONDING TO THE N1,N2 AND Q1,Q2. ANY OUT OF SYNC CONDITION 
WILL BE SIGNALLED TO THE OSCILLATOR BY THE ‘OSCILLATOR 
EARLY’ On ‘LATE’ LINES TO FORCE A FREQUENCY SHIFT TO 8RING 
THE WRITE CLOCK BACK INTO SYNCHRONISM. 


THE SYNC DETECTOR PROVIDES PROTECTION FOR ANY GROSS 
THAING ERRORS. 


MISS'NG CLOCK PULSES ARE FED TOA 18IT SHIFT REG AND DECODE 
TO LCOK FOR INDEX AND SECTOR PULSES. 


HANDOVER VELOCITY CALIBRATION IS USED AFTER POWER UP TO 
PROVIDE AN OF FSET VOLTAGE TO THE “DESIRED VELOCITY” 
VOLTAGE. THE REQUIRED OFFSET IS GENERATED BY PRESETTING 
THE COUNTER AT THE START OF HVC TO? AND CHECKING VELOCITY 
OVER 2 TRACKS. IF VELOCITY IS 1 9ms PER TRACK THE COUNTER 1S 
DECOCMENTED BY 1 AND THE CYCLE RESEATED UNTIL THE TINE IS 

+ 19ms TRACK OR UNTIL THE COUNTER HAS REACHED 0 WHEN 
ALLOW HVC IS RESET. 


PROFILE GAIN VOLTAGE tS RECALIBRATED IN A SIMILAR METHOD 
EXCEPT THAT THE COUNTER IS RESET TO ZERO AND INCREMENTS UP 
UNTIL + VEL PROF DROPS O8 THE COUNTER IS FULL. “COUNTER 
FULL” PREVENTS THE COUNTER RESETTING TO ZERO IF 1TS MAX 
IMUM COUNT IS EXCEEDED. RECALIBRATION ONLY TAKES PLACE 
ON COMMAND FROM THE SYSTEM. 
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PHASE LOCKED OSCILLATOR (PLO) LOOP 


THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE 
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: 


THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXI- 
MATELY 16.5 MHz. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE ‘1F 
WRITE CLOCK’. 


'1F WRITE CLOCK’ DRIVES A 5 BIT COUNTER: ‘COUNTER 4 OUTPUT 
1S 1/16TH OF THE PLO FREQUENCY. THE ‘SERVO CLOCK’ PULSES 
TRIGGER A SINGLE SHOT (+ SERVO CLOCK SS - 280 nS). 


FOR THE PLO TO BE IN SYNCHRONIZATION THE TR *"LING EDGE 
OF THE SERVO CLOCK SS MUST COINCIDE WITH THE MID-POINT 
OF THE NEGATIVE LEVEL OF THE ‘COUNTER 4’ SIGNAL . 


A COMPARATIVE CIRCUIT GN THE LOGIC 2 (D2) CARD LOOKS FOR 
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSCILLATOR 
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. 


DURING NORMAL SYNCHRONOUS OPERATION, NARROW OSCILLATOR 
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU. 
OUSLY AS SHOWN IN THE TIMING DIAGRAM. 


THE PLO iS USED BY THE USING SYSTEM TO SERIALIZE WRITE 
DATA. 
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SERVO CONTROL E2 SERVO 1 
SERVO MARKER FIELD 


THE SERVO MARKER FIELD CONTAINS A PATTERN SEQUENCE OF 
POSITIVE ZERO CROSSINGS (9) (POSITIVE-GOING PULSES THAT PASS 
THROUGH 0 (ZERO) VOLTS) THAT SYNCHRONIZE THE DEMODULATOR 
WAVEFORMS ‘SELECT DEMOD A’, AND ‘SELECT DEMOD B’. 


SERVO GAIN FIELD 


THE SERVO GAIN FIELD IS JUST OVER TWO BYTES OF EACH 22-BYTE 
SERVO SAMPLE FIELD. IN THE SERVO GAIN FIELD, A FIXED- 
AMPLITUDE SIGNAL CALLED ‘DATA SURFACE LINEAR’ (1) CONTROLS 
THE AUTOMATIC GAIN CONTROL (AGC) LOOP SO THAT THE LOOP 
COMPENSATES FOR CHANGES DUE TO: 


e HEAD.TO-DISK SURFACE VARIATIONS. 

e SURFACE CHANGES. 

e TRACK LOCATION VARIATIONS THAT OCCUR BECAUSE OF DIFFER- 
ENCES IN LINEAR SPEED BETWEEN INNER TRACKS AND OUTER 
TRACKS, AND, THUS, COUPLING BETWEEN HEAD AND DISK 
SURFACE. 


THE AGC LOOP COMPRISES THE VARIABLE GAIN AMPLIFIER (VGA) 
AND THE AGC AMPLIFIER. 


THE ‘SELECT GAIN ADJUST’ SIGNAL (2) IS ACTIVE THROUGHOUT THE 
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN 
OUTPUT THAT IS ASYNCHRONOUSLY RECTIFIED AND THEN APPLIED 
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR 
OUTPUT AND SURTRACTS IT FROM THE TRACK ROEPCRENCE SIGNAL’ 
(3). THE DIFFERENCE VOLTAGE CHARGES THE GAIN STORE 
CAPACITOR C2. 


THE RESULTING GAIN VOLTAGE ACROSS THE GAIN STORE CAPACITOR 
C2 IS FILTERED AND BUFFERED IN THE AGC AMPLIFIER. THE AMPLI- 
FIER THEN PRODUCES A SIGNAL TO THE NEW LEVEL REQUIRED FOR 
THE PARTICULAR SECTOR IF EITHER ‘ENABLE SERVO SAMPLE’ (4; IS 
ACTIVE, OR IF ‘ENABLE SERVO SAMPLE’ (4) AND ‘HEAD CHANGE 
GATE’ (5) ARE ACTIVE “ENABLE SERVO SAMPLE’ (4), WHICH IS ACTIVE 
FOR THE WHOLE OF THE SAMPLF SERVO FIELO, REDUCES THE GAIN 
OF THE AGC AMPLIFIER (TO WITHIN THE LIMITS (6) SHOWN ON THE 
TIMING DIAGRAM) IN OPERATIONS OUTSIDE THE SAMPLE SERVO 
FIELD. THE ‘HEAD CHANCE GATE’ (5) COMPENSATES FOR HEAD 
RESPONSE DURING A HEAD-CHANGE OPERATION. 


IF THE AGC VOLTAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE- 
LY, AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN ‘OUT. 
SIDE AGC WINDOW’ OUTPUT SIGNAL (6), WHICH !S INDICATED A ‘TAG 
111° (THAT IS, TAG 7) DIAGNOSTIC DATA. 


THE GAIN STORE CAPACITOR C2 IS RESET AFTER THE END OF THE 
SERVO GAIN FIELD, WHEN THE *-RESET CAPACITOR’ SIGNAL (7) 
IS ACTIVATED. 
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SERVO ERROR FIELD 


THE SERVO ERROR FIELD IS 4.5 BYTES OF THE 22-BYTE SERVO 
SAMPLE FIELD. DURING THE SERVO ERROR FIELD, THE SERVO 


ERROR CIRCUIT MEASURES THE AMOUNT AND DIRECTION (EITHER 


IN OR OUT) THAT THE HEAD IS OFF TRACK, AND PRODUCES A 
"DATA POSITION ERROR’ SIGNAL THAT CORRESPONDS TO THE 


ERROR. THIS SIGNAL RETURNS THE HEAD CN TRACK TO READ OR 


WRITE DATA IN THE PARTICULAR SECTOR. 


BEFORE THE SERVO ERROR FIELD OF A PARTICULAR SECTOR IS 
ENTERED, THE ERROR CAPACITOR C1 IS RESET BY ‘RESET CAPAC- 
ITOR’ APPLIED TO IT THROUGH THE CIRCUIT; THEREFORE, NO 
VOLTAGE IS ACROSS C1. THUS THE ‘DATA POSITION ERROR’ 
SIGNAL FOR THE PREVIOUS SECTOR IS REMOVED. 


IF A HEAD IS OFF-TRACK WHEN THE SERVO ERROR FIELD IS 
ENTERED, THE RESULTING ERROR SIGNAL CAUSES THE DEMODU. 
LATOR TO PRODUCE AN ‘ERROR SAMPLE’ SIGNAL. THE ‘ERROR 
SAMPLE’ IS SYNCHRONOUSLY RECTIFIED BY SELECT DEMOD A’ 
AND ‘SELECT DEMOD B’ SYNCHRONIZED TO THE LINEAR SIGNAL 
ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED 
TO THE ERROR CAPACITOR C1, CHARGING C1, OVER THE PERIOD 
OF THE SERVO ERROR FIELD, TO A LEVEL THAT CORRESPONDS 
TO THE AMOUNT OF ERROR. THE *+SELECT DEMOD A’ AND 
*+SELECT DEMOD B’ PULSES ARE SWITCHED ALTERNATELY ON 
AND OFF WITH RESPECT TO EACH OTHER, AT TIMES DETER- 
MINED BY THE DECODING AND GATING OUTPUT OF COUNTER 

2. THE POLARITIES OF THESE DEMODULATOR SIGNALS DE- 
PEND ON WHETHER THE TRACK IS ODD OR EVEN NUMBERED. 


THE ERROR VOLTAGE ON C1 IS APPLIED TO THE OPERATIONAL 
AMPLIFIER, SWITCHED AS A VOLTAGE FOLLOWER BY THE ‘+ 
ENABLE DATA’ AND ‘—ENABLE DATA’ INPUTS, AND THE OPERA- 
TIONAL AMPLIFIER PROVIDES THE DATA POSITION ERROR 
SIGNAL AT ITS OUTPUT. 


THE DATA POSITION ERROR’ SIGNAL IS APPLIED TO THE HEAD 
ACTUATOR COIL VIA A COMPENSATOR CIRCUIT (NOT SHOWN). 
THIS MOVES THE HEAD TO THE ON-TRACK POSITION SO THAT 
THE DATA FIELD THAT FOLLOWS THE SERVO ERROR FIELD, 
WITHIN THE SAME SECTOR, CAN BE READ OR WRITTEN. 


TIMING REFERENCE 


TIMING IN THE SAMPLE SERVO FIELD, BETWEEN THE BEGIN- 
NING OF THE ID MARKER FIELD AND THE END OF THE SERVO 
ERROR FIELD, IS BASED ON A REFERENCE FREQUENCY PRO- 
VIDED BY THE DEDICATED SERVO HEAD. PHASE CORRECTION 
OF THIS FREQUENCY IS PROVIDED BY THE MARK DETECT LOGIC 
CIRCUIT. 
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SERVO 1 (E2) 

SAMPLE SERVO MARKER FIELD 

MARKER FIELD 

THE ALTERNATING PEAKS IN THE ‘OFF TRACK’ SIGNAL MEASURE 


OFF-TRACK EAROR. THE PEAKS ARE SYNCHRONOUSLY RECTIFIED 
IN RELATION TO A SQUARE WAVE SIGNAL (G02, 302) SYNCHRONIZED 


TO THE LINEAR SIGNAL ZERO CROSSINGS. THIS PROOUCES A SIGNAL, 


PROPORTIONAL TO THE OFF TRACK ERROR, THAT IS USED TO POS!. 
TION THE HEADS CORRECTLY OVER THE PARTICULAR TRACK. 


THE OUTPUT OF THE MARK DETECTOR RELEASES THE VOLTAGE 
CONTROLLED OSCILLATOR (VCO) FROM THE CONTROL OF THE DE. 
OICATED SERVO SURFACE, TO WHICH IT WAS PHASE-LOCKED. THE 
VCO FREE AUNS AT THE RELEASE FREQUENCY FOR THE 10 MICRO 
SECOND PERIOD OF THE SERVO GAIN AND ERROR FIELDS. DURING 
THAT PERIOO, THE VCO OUTPUT GENERATES THE CONTROL AND 
GATING SIGNALS. 


NOTE: ANY SMALL VELOCITY ERROR DURING THIS PERIOD CAN BE 
IGNORED. 


THE SIGNALS ‘+ SELECT GAIN ADJUST’, ‘“- RESET CAPACITOR’, ‘+ 
SELECT DEMOD A’ AND ‘+ SELECT DEMOD B' ARE DERIVED BY 
DECODING THE CUTPUTS OF COUNTER 1 AND COUNTER 2 (FIVE. 
BIT COUNTERS). THESE COUNTERS ARE CONTROLLED BY THE 
‘CONTROL RUN LiNE THAT IS ACTIVATED AT A POINT ON THE 
SAMPLE SERVO SIGNAL (MARKER). 


THE COUNTER: 

e CONTROLS A LOGIC SWITCH IN THE CLOCK CONTROL. THE 
SAITCH CONNECTS EITHER ‘2F WRITE CLOCK’, OR THE OUT- 
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1. 


© INMIBITS THE ANALOG CONTROL SIGNALS (WHEN THE COUNTER 
tS DEACTIVATED). 


WHEN TOUNTER HUN’ IS DEACTIVATED, COUNTER 1 RUNS FROM 
THE START OF ‘ENABLE MARK DETECT’, AND RESETS AT EVERY 
CHANGE OF ‘+ POSITIVE ZERO CROSSING’ IF THE COUNTER 1 
REACHES A COUNT OF *-F’, THE NEXT ZERO CROSSING SETS 

“@ SERVO VCO INHIBIT’, ANO RESETS THE COUNTER 1. 


(F THE NEXT ZERO CROSSING OCCURS WHEN ‘-F’ IS NOT ACTIVE, 
THE SEAVO MARKER IS RECOGNIZED, ‘+ SERVO VCO INHIBIT’ tS 
RESET, AND ‘COUNTER RUN’ IS ACTIVATED. 


SERVO VCO INHIBIT’ RELEASES CONTROL OF THE VCO. FROM 
THE DEDICATED SERVO SURFACE, THE VCO THEN PRODUCES 
THE 2F BURST’. COUNTER RUN’ SWITCHES THE COUNTER 1 
TLOCK’ TO THE OUTPUT OF COUNTER 2. COUNTER 1, WHICH 
DIVIDES BY SIX, 1S ORIVEN BY ‘2F BURST’, VIA A SINGLE BIT 
COUNT IN COUNTER 2, AND AOVANCES ON BOTH POLARITIES 
OF THE INPUT SIGNAL. 


wees reeessas 268 BRaw ing CORMAT a8°SO<. etm aaeT = 


—- 


WHEN ‘COUNTER RUN’ IS ACTIVE, IT ALSO INHIBITS THE RESET OF 


COUNTER 1, AND ALLOWS ANALOG CONTROL DECODE TO OPERATE. 


THIS PRODUCES GAIN, DEMODULATOR AND RESET CAPACITOR 
SIGNALS. 


THE “SELECT GAIN ADJUST’ LINE IS CONTROLLED BY DEFAULT 
GATE’ OR ‘HEAD CHANGE GATE’. A TWO-BIT SHIFT REGISTER 
CONTROLS THE ‘ENABLE DATA‘ LINES. 


TOUNTER RUN’ APPLIED TO THE SHIFT REGISTER INDICATES 
THAT A SAMPLE HAS BEEN FOUND THAT IS CLOCKED BY ‘+ 
SHIFT REGISTER CLOCK’, A SiGNAL DERIVED FROM THE DE- 
DICATED SERVO SURFACE. THE GATING CAUSES ‘ENABLE 
DATA’ TO BE ACTIVATED ON THE SECOND SAMPLE FOUND 
ANS DEACTIVATED ON THE THIRD SAMPLE FOUND. 
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SERVO 2 LOCATION F2 


THIS CARD CONSISTS OF FIXED AND VARIABLE GAIN AMPLIFIERS 
TO AMPLIFY THE DIFFERENTIAL OUTPUT FROM THE DEDICATED 
SERVO READ HEADS TO A CONSTANT CUTPUT LEVEL. INCLUDED 
iS CIRCUITRY TO DETECT SERVO CLOCK PULSES WHICH FIRE A 
280 msec SINGLE SHOT. 


PEAKS ON THE AMPLIFIED OUTPUT ARE DETECTED AND SELECTED 
BY THE -SEL N1, N2, Q1 AND Q2 LINES INTO THEIR RESPECTIVE 
+N/2 AND +Q/2 OUTPUTS, CORRESPONDING TO THE NORMAL AND 
QUADRATURE FIELDS RECORDED ON THE SERVO SURFACE. 


THE N SIGNALS AND THE QO SIGNALS ARE FED TO BUFFERS. THE 
INPUT IS HOWEVER INVERTED TO ONE BUFFER. SERVO SIGNALS 
ON THE DEDICATED SURFACES ARE INVERTED IN PHASE ON 
ALTERNATE TRACKS WHICH ALLOW SELECTION OF THE CORRECT 
POLARITY OF THE OUTPUT SIGNAL. “DATA PES” FROM SERVO 1 
IS COMBINED TO FORM A “HYBRID PES O/P”, 


THE “DELAY” IN “POWER GOOD DELAYED” IS OF THE ORDER OF 
usecs AND ENTIRELY DUE TO CIRCUIT DELAYS IN THE FILTERS. 


THE VOLTAGES DEVELOPED ACROSS CURRENT SENSE RESISTORS 
(CSR) ON THE D.E. DRIVE BOARD TO DETECT LOW VOICE COIL 
MOTOR CURRENT. “+OUT DIRECTION” CONTROLS THE INPUT 
POLARITY TO ENSURE CORRECT OUTPUT FOR BOTH DIRECTIONS 
OF ACCESS ARM TRAVEL. VCM START AND FINISH ARE DIRECT 
CONNECTION TO THE VOICE COIL WINDINGS AND PROVIDE COM- 
PENSATION TO THE AMPLIFIER. ‘“VOICE COIL CURRENT SIGNAL” 
iS A VOLTAGE LEVEL WHICH IS PROPORTIONAL TO THE VOICE 
COIL CURRENT. THE VOICE COIL CURRENT SIGNAL IS AMPLI- 
FIED WHEN “SEEK COMPLETE” IS ACTIVE AND ENSURES THAT 
THERE IS MINIMAL VOICE COIL CURRENT. ’+ ON TRACK” DROPS 
IF SUFFICIENT VOICE COIL CURRENT tS DETECTED TO MOVE 
THE ACCESS ARM OFF TRACK. 


“HYBRID PES.” “+SEL INT” PROVIDES CONTROL OF ACAPACITOR 
WHICH HOLDS THE “HYBRID PES” LEVEL CONSTANT DURING 
ACCESSING TO REDUCE TRANSIENTS AT ACCESS COMPLETION. 
THE SIGNAL DRIVES THE VOICE COIL MOTOR TRANSISTOR 
MATRIX. “-IN ORIVE” AND “-OUT DRIVE” OVERRIDE THE INPUT 
SIGNAL AND FORCE THE ACCESS DRIVE INTO FULL IN OR OUT 
MOTION. 
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JUMPERS FOR: STios 
TTL INPUT = ROWS A AND B 
TTL FILTERED INPUT = ROWS B AND C [3] 
TWO (2) JUMPERS MUST BE INSTALLED 
FOR EACH INPUT LINE USED 
ABC 7 UMPER MUST BE INSTALLED 


CABLE CONNECT 












NOTES: 


[2] 010 +5.5 VOLTS MAX @ < MHZ RATE 


TMR O CLK [3} +24 VOLTS MAX @< 50 KHZ RATE (WORSE CASE) 


TMR O GATE 
TMR I CLK 
TMR ! GATE - 


DEVICE ADDRESS 
SELECTION 


MOST SIGNIFICANT BIT 


. JUMPER MUST BE INSTALLED 
NOTE: 


[1] JUMPER INSTALLED = LOGICAL | 
NO JUMPER = LOGICAL 0 


STANDARD CARD JUMPERING (AS SHOWN) 
ADDRESS = 40 HEX = 01000000 
INPUT = TTLCTIMER O) TTL FILTEREDC(TIMER 1) 
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DIAGNOSTIC CONFIGURATION ENTRY FOR CARD AS SHOWN 
TMRO = 4050, 4000 ,0000,0000,0000,0000,0000,0028 
TMRI = 4150, 0000,0000,0000,0000,0000,000C,0028 
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B06 OPEN 
B07 NOT USED 
4ISW POWER sess TO CONSOLE 465¥v 
SUPPLY CARD 09 CENTER TAP 
BIO AC FAIL 
Bit AC FAIL RET 
Bi2 OPEN 
LINE B13 +5V INT. 
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BACKBOARD CARD FILE 
REAR VIEW 
T5-B02- B13 +SV 
D02- DI3 GND 
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Me +1 2 TEST POINT 
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DI2-SV TEST POINT 
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DI3 — !2V TEST POINT 


004% GND 
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CBI INPUT CIRCUIT BREAKER 
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COMPCNENTS 
SYM } DESCRIPTION 
C7,C8 | CAPACITOR, 2900uF 2COVDC 
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